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(54) THiN PROFILE FLAT SPEAKER UNIT 

(S7}Abstract: 

PROBLEM TO BE SOLVED; To provide a thin profile fiat speaker unit that is used 
as an encSosure- iess speaker compatible mlh a Mi range at a low cost, with light 
weight and thin profiie that h excelient in a low sound frequency characteristic and 
adopts an edge-iess and frame -iess structure. 

SOiluTiOl^: Ti^e thin profile flat speaker unit 60 adopts an edge-iess and frame- 
fess structure consisting of a driver section 2 formfj^ a magnetic circuit comprising 
3 piste 6 and a magnet 3, a voice cot! bobbin 5 on which a voice coil 1 is wound, a 
support member 42 that connects and supports the coif bobbin to the driver 
section, a diaphragm 51 of neariy a circular shape the taltes the vice coii bobbin as 
its center axis and outfitted to an outer circumferential face of the voice coil 
bobbin neariy perpendicularly, and a weight 54 placed along the outer 
circumferential edge of the diaphragm. The diaphragm is divided into a center side 
part 51a and an outer circumferential part 51b around the voice coil bobbin with a 
ring shaped fiexible vibration border area 56. The diaphragm is vibrated sptittingly at 
the center side part and the outer circumferential part with a node of the vibration 
border area 56 and then the iow sound frequency characteristic is enhance. 




* NOTICES * 



JPO and INPIT are not responsible for any 
dastages caused by the use of this trans! at lott. 

I.This document has been transJated by computer. So the translation may not reflect the original jjrecisely, 
2 «*».* shows the word which can not be translated. 
Itn the drawings, any words are not translated. 



CUVIMS 



[Ciaimis)] 

[Ciaim 1]it is a frameiess edgeiess structure characterized by comprising the foliovving. And said Uiaphtagm is bisected 
by a centra! side portion and external peripherai side part by an osciating border area which is rich in the pliabiiity of 
ring shape centenng on said voice coil bobbin, A thin fiat-surface loudspeaker unit, wherein said diaphragm cairies out 
partta! vibration by centra! side portion and an external peripheral side part by using said oscillating border area as a 
paragraph. 

A voice coil bobbin driven by a driver part vviiich constitutes a magnetic circuit whtie a voice coi! is wound, 
making said voice coil bobbin a support member which carries out connecting support of said voice coil iiobbin to said 
driver part with a media! axis, and receiving a peripheral face of this voice coii bobbin — abbreviated — weight attached 
along a periphery edge of a diaphragm of an approximate circle form by which exterior immobilization was carried out 
verticaffy, and said diaphragm. 

[Ciaim 2]The thin flat-surface loudspeaker unit according to ciaim 1 two or more having followed a circumferencial 
direction and providing from the center a foid which extends radially in a diaphragm. 

[Ciaim SlThe thin flat-surface loudspeaker unit according to claim 1 or 2, wherein an oscillating border ares is the 
structure which drilled two or more breakthroughs in ring shape centering on a voice coii bobbin to a diaphragm. 
[Claim 4IThe thin flat-surface loudspeaker unit according to claim 1, 2. or 3 making a reinforcing member which is rich 
in pliability adhere to an oscillating border area. 

[Ciaim SlClaim 1, wherein a support member which cames out connecting support of the voice coii bobbin in which a 
diaphragm was attached to a driver part piies up two or more sheets and is attached, or the thin fiat-surface 
loudspeaiier unit according to ciaim 2, 3, or 4, 

DETAILED DESCRiPTJON 

(Detailed Description of the Invention] 
[0001] 

[Field of the Invention^This invention reiates to the ultra thin type fiat-surface ioudspeaker unit corresponding to a fy!! 
range which is excellent in the iow-pitched sound region characteristic which is not combined in particular with the 
enclosure with frameless edgeiess structure about a new structure of the dynamic toudspeaker unit in the audio field 
for hi-fi. 
[0002] 

[Description of the Prior Art|A!tbough the mainstream of the dynamic ioudspeaker unit for the present hi-fi 
reproduction is a moving coi! form, if it says especially oniy within a full -range type (for [ aii the ] zones), the dynamic 
cone loud^eaker unit of structure as shown in ds^wing 6 will almost be the case. 

[0003] In drawing S, the dytramic cotte loudspeaker unit 20, The driver part 2 which constitutes the magnetic circuit 
vi^ich consists of the plates 6 and 7 and the magnet 3 fixed to this, The voice coil bobbin S which wound the voice coil 
1 which generates driving force, The cone diaphragm 11 of approximately cone type connected at the tip of the voice 
coil 1, The damper 12 (usuaiiy) connected with the voice coii bobbin 5 in order to hold said voice coil 1 in a fixed 

1/7 



position to the gap of said driver part 2 it is the corrugation damper vMch impregnated with and carried out heat 
pressure molding of the resin to cbth with sufficient breathabiiity. ft is constituted witii the edge 14 which supports 
the periphery edge of the cone diaphragm 11 further, and the frame 10 which carries out connectior} maifjtonarjco of 
these members. As for a certter cap and the numerals 15, the numerals 4 are | a poie piece and numerals 8 / a termirjai 
and the numerals 17 of 3 gasket and the numerals 16 ] lead wires. 

[0QG-1]Eyen if the shape of the tJiaphrsgm which is a radiating element as mentioned aSwve uses a comparattveSy weak 
material for a diaphragm, since it is hard to produce the modification accompafjysfjg vibration and the dyrramic cone 
loudspeaker of approidmate circle corjing (corn type) can transmit vibration of a voice cot! effectively with an easy 
structure, it is used most widefy. 

[0OOS]But although the high thing of the rigidity of the cone diaphragm 1 1 is desirable and a piston motion (state where 
the whole diaphragm moves forward and backward completely tike a voice coil) is the most ideal vibrational state, if the 
rigidity of a diaphragm is weak, partiai vibration {flapping wbration) will arise. Conventiortaiiy, in order to prevent this 
partial vibration, the cone diaphragm was used as metai, or the plasttc which mixed ca^on was adopted, and rigidity was 
improved, and corrugation ffo!d of a concentric circle) was put into the cone diaphragm, and partiai vibration was 
controiied. 

[0006]On the other hand, if a view is changed, also in partiai vibration occurring, since the partial viisratfon itseif is 
intrinsicaiiy the same as vibration of the soundboard of a musicai instrument, and saying since sounds other than an 
original sound mixing some with a reproduced sound, and denying this generally, a question will remain, it is thought that 
the generating of moderate partiai wbration can serve as base of a round head or tone quality natural at ** according 

to a device. 

[0007] By the way, generally, although the above dynamic cone loudspeaker units 20 are stored by the enclosure (box) 
and a loudspeaker system is constituted, Since the cone diaphragm 11 is a cone (corn) type (an open angle angle is 
genersHy 90 degrees in general) from the first, when the unit itself has considerable thickness and ft stores to the 
encfosure, the thickness of the vulwie system is needed at ieast 10 cm or more also by bus RFf UKYAt^lNE-T TO made 
into the thin shape. Furthermore, in order to expand a low-pitched sound region, the size of a loudspeaker unit and the 
enclosure (cabinet) must surely be enlarged. 

[0008]Temporarily, if the above-mentioned dynamic cone ioitdspeaker unit is used as enclosure loess, the sound 
pressure fall of a low-pitched sound region will be caused especially by interference of the sound before and behind a 
loudspeaker, and fuil-range-ization wiii become difficult. For exampie, the acoustic feature (curve of the numerals A) of 
the bus reflex 3 way loudspeaker system in the graph which took frequency (Hz) along the horizontal axis of ^.'■fsmr^ 1 ■ 
and took the sound pressure level (dB) along the vertical axis, If the comparison figure of the acoustic feature {curve of 
the norserals B) of the Ufa ioudspeaker unit of enclosure loess is seen, it turns out that there are 500 Hz or less and a 
difference especially remarkable in the low-pitched sound region characteri^ic of 100 Hz or less so that clearly. 
[0009]On the other hand, since it is in a dtf^cult situation to put a big loudspeaker unit on the smaii room when it thinks 
as home use etc., a wali tapestry is aiso light to a possible grade, and its request of realizatfon of the dynamic 
loudspeaiier of the full range excellent in the ultra thin type and the acoustic feature of a iow-pitched sound region fe 
strong. Development of the cabinet loess (enclosure loess) ioudspeaker of the ultra thin type cofresponding to flat TV, 
such as a liquid crystal television and plasma display television, is desired. 
[0010] 

[Problem(s) to be Solved by the InventionJThere is a capacitor ioudspeaker system as a thin piane k>udspeaker at 
present. This capacitor loud^eaker system completeiy differs from an above-mentioned dynamic loudspeaker 
theoretically, 500 - the high vottage direct current bias (shaping electrode voltage) of 1000 volts of numbers are 
impressed to the metal deposition vibrating membrane which counters a fixed eiectrode piate. And pressure up of the 
signal ievel is carried out to hundreds of volts, it is impressed, and although it has the characteristic which generates 
the vibration sound wave near a spherical wave, and was excellent in the inquiry of the electric charge of ** of the both 
sides, there is a probiem of being ej^ensive, with a very unique structure. 

[0011]Sinc8 it is diiticult for driving force to take large amplitude quantity as a weak point of the above-mentioned 
capacitor loudspeaker system weaklier than a dynamic type, if vibrating membrane area is not made fairly targe, 
compared with a high region, radiant efficiency tow-pass [ with little vibration frequency ] may fall, and practicaiity may 
be iost 
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[0012]lt becomes fairly large-sized, and since a small thing is inferior in the acoustic feature of a tow frequency band, a 
subwoofer is needed m a full range, separately as a toudspeaker system. 

[0013]On the other hand, also in a dynamic ioudspeaker, since the plane of vibration of a cone diaphragm has countered 
circumference shape in the above corn types by the open sogle angle which is about 90 degrees, the sound wave from 
a plane of vibration interferes each other in the hoiiow space, Since intense unevenness comes out on a frjji^uency 
characteristic (the cavity effect), what is called a flat-surface type loudspeaker unit is also developed. This flat-surface 
type loudspeaker unit has the strong point in which an ideal piston motion vibration region spreads in respect of fidelity 
as a light weight and a tabular diaphragm by the matenal of high ngfdtty. 

[0014] Although there are the filled -up type dynamic loudspeaker 30 shown in {a) of the structure aMve fipre Jj.and 
the piate form dynamic loudspeaiters 40 and 50 in (b) and {c} in a described { above ) flat-surface type, These 
plate form dynamic loudspeakers 40 and 50 need the special piane diaphragm 32 of honeycomb structure, And it is 
necessary to pass the sub cone 36 {cone sub cone for vibration transmission), and several coupiing rods in the plate 
form dynamic loudspeaker 40 of (b), the dynamic ioudspeaker 50 of (c) — many voice coils 31 — there is the problem 
that the maintenance effect of a piston motion does not go up unless it drives by and. The fiiied-up type dynamic 
loudspeaker 30 of (a) is what filled up the cone hollow portion of the metal cone 38 of a high rigidity Sight weight with 
the urethane foam material 37, and as shown in a figure as wiiole shape, it does not become a thin shape toa The 
numerals 33 are surface skin material and are carbon graphite thru/or a thin film plastic. 

[0015]Anyway, as for a described [ above ] fiat-surface type, rather than a corn type, a diaphragm becomes heavy and 
the burden of edge or a damper becomes large. A com type is not balanced in cost. In addition, it is the same as that of 
a com type that the periptiery edge is regulated with edge, and since it stores and uses for the enclosure, a thin shape 
cannot be ^id at aii. 

[OOiejAs mentioned above, in the conventional loudspeaker unit for hf-fi, there are the strong point and demerit 
respectively and the loudspeaicer unit which is excellent in a full -range type loudspeaiter unit, especially the 
characteristic of a low-pitchefi sound region mth ,1 lighf weight fsnd an ultra thin type was not realbed. 
t0017]This invention considers the above-mentioned situation and is made, and though it is a plane loudspeaker of s 
light weight and an ultra thin type, the low-pitched sound region characteristic provides the thin flat-surface 
loudspeaker unit of a completely new osciiiating structure in which good full-range correspondence is possible. 
(001S] 

{Means for Solving the Problem]This invention Is (1). A voice coll bobbin driven by a driver part which constitutes 2 
magnetic circuit while a voice coil is wound, A support member which carries out connecting support of said voice coil 
bobbin to said driver part, receiving a peripheral face of this voice coil bobbin by making said voice coil bobbin into a 
medial axis — abbreviated — viSth a diaphragm of an approximate circle form by mhich exterior immobilization was 
carried out vertically. They are weight attached along a periphery edge of said diaphragm, and the frameless edgeless 
structure constituted, And sakJ diaphragm is bisected by a central side portion and external peripheral side part by 
an oscillating border area which is rich in the pliability of ring shape centering on said voice coil bobbin. An 
aforementfened problem is solved by providing a thin flat-surface loudspeaker unit, wherein said diaphragm carries out 
partial ^bration by central side portion and an external peripheral side part by using said oscillating border area as a 
paragraph. 

[0019] (2) Solve an aforementioned problem by providing with a thirj flat-surface loudspeaker unit of a statement the 
above (1) two or more having followed a circumferencial direction and providing from the center a fold which extends 

radiaiiy in a diaphragm. 

[0020] (3) Soive an aforementioned problem by providing with a thin flat-surface loudspeaker unit of a statement the 
above (1), wherein an oscillating border area is the structure which drilled two or more breaicthroughs in ring shape 
centering on a voice coil bobbin to a diaphragm, or (2). 

[0021](4) Solve an aforementioned problem by providing with a thin flat-surface ioudspeaker unit of a statement the 
above (1) making a reinforcing member which is rich in pliability adhere to an oscillating border area, {2), or (3), 
[0022K5) Solve an aforementioned problem by providing a thin plane ioudspeaker given in any of above-mentioned {!) - 
(4), wherein a support member which furthermore carries out connecting support of the voice coil bobbin in which a 
diaphragm was attached to a driver part piles up two or more sheets and is attached they are. 
[0O23] Shape of the above-mentioned diaphragm is a cone (corn) type (90 open angle angles in general usually) like 
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before here. That is, it is open at 45 degrees to a medial ass, Not but, it is an approximate circie form with even whote 
shape, The surface is not fiat, and even when a fold is provided, the thickn^s is aiwut a maxtmom of 10-20 mm, and 
even if it doubles with a driver part, thickness of the whole toudspeater unit is set to around 30 mm (when a diameter 
of 3 diaphragm is 30-40 cm). This is an uitra thin t^pe epoch-making as a dynamic loudspeaker unit for hi-fi. 
[O024]Partta! vibration is intentionally generated or? the inside and the outside of a diaphragm by attaching citable 
weight for a periphery edge, di\fldin9 a diaphragm of an approximate circie form into the inskle and the outside bordering 
on an osciiiating border area. 

[0O25]Set up resonance frequency of a piston motion of an external periplieraf side jjart and around [ tens of Hz |, 
a periphei^ edge of an external periphera! side part is made to start a large amplitude order piston motion in a 
loai-pttched sound region of 60 - 200 Hz range, and the characteristic of said fow-pitciied sound region is raised. 
tOE)26]As a result, the above- mentioned diaphragm has frameless edgeiess structure which supports a voice coii bobbin 
of 3 center which fixes this only by a support member to a driver part {plate}. And since the piston motion of the 
periphery edge of an external peripheral side part of a diaphragm is carried out, it is the full-range type foudspeaker unit 
lay which a periphery was opened wide, which is used as enclosure loess and which is extremely excellent in a light 
weight and the iow-pitched sound region characteristic. 
[0027] 

[Embodiment of the InventiooJAn embodiment of the invention is described based on a drawing, 

(0023]dfawi;xg.1..- - thts invention ~- being involved ~- a thin shape -- a flat surface a loudspeaicer unit stajctore 
explaining a sake a figure — it is -- feMDS-.L-- this itwention -- being involved -- an approximate circie — 
type — 3 fold having provided a diaphragm — structure beir^ shown — (— a — ) -- a front view — - b — ) 
- ~ a side vim — it is . Qravang 3 i s a figure showing an example of the fabrication sequence of a diaphragm which 
provided the above-mentioned foid. Drawing 4 is an acoustic feature figure for giving comparison explanation of the 
effect of the partial vibration in the thin fiat-surface foudspeaker unit concerning this invention, and drawing S is an 
acoustic feature figure of the thin fiat-surface fosidspeakef unit concerning tiiis invention. The aiwve -mentioned 
conventional dynamic cone loudspeaker 20 and equivalent portion (what is contained in the range of conventional 
technology) are shown by a same sign, 

[0029]ln dJiwingXand <[rawi.ng.2, the thin fiat- surface loud^eaker unit 60, The driver part 2 which constitutes the 
magnetic circuit which consists of the plate 6 and the magnet 3 fixed to this, The voice coil bobbin 5 in which the voice 
coif 1 was wound, and the support member 42 which carries out connecting support of said voice cott bobbin 5 to said 
driver part 2, receiving the peripheral face of this voice coil bobbin 5 by making said voice coil bobbin 5 into a media! 
axis — abbreviated with the diapliragm 51 of an approximate circle form by which exterior immobilization was carried 
out vertically. The weights (lead etc.} 54 attached along the periphery edge of said diaphragm 51 and the frameless 
edgeiess structure ** constituted have the feature, And said diaphragm 51 is bisected by the central side portion 51a 
and the external peripheral side part 51b by the osciiiating border area 56 which is rich in the pliability of the ring shape 
centering on said voice coil bobbin. Said diaphragm 51 carries out partial vibration by using said oscillating border area 
56 as a paragraph by the central side portion Sla and the externa! peripheral side part 51b, 
[!)030]The central side portion SI a and the external peripheral side part 51b are used for 2 minutes bordering on the 
osciiiating border area 66 where the diaphragm 51 of the above-mentioned approximate circie type is softer than other 
fields. And from the we^ht 54 being attached around the periphery edge of the external peripheral side part 61b. By 
vibration of the voice coil bobtsn 5 produced because an audio input signal flows into the voice coii 1, the central side 
portion Sla of the diaphragm 51 starts a piston motion, and uses said oscillating border area 56 as a paragraph, and 
partial vibration occurs in the external peripheral side part 51fa. 

[0031]By generating partia! vibration intentionaiiy in this central side portion 51a and external peripheral side part 51b, 
since it vibrates in a Sow-pitched sound region with amplitude with the bigger external periphera! side part S1b to which 
the weight 54 was attached than the central side portion 51a (resonance frequency is as small as tens of Hz), 
es^snsion of the sound pressure properties of a low-pitched sound region is realized. It is because it covers and 
amplitude quantity influences low-pitched sound energy in a low-pitched sound region. 

[0032]The resonance frequency which starts partial vibration is infiuenced by the structures {for example, the size of a 
slit shape stoma, the size of a diaphragm, the position to bisect, etc) of the above-mentioned osciiiating border area 56, 
and the weight of the weight 54. 
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[f)033jThu5, since the above-mentioned partia! vibratJon vibrates the fjeriphery edge (portion of the weighl 54) of the 
externa! peripheral side part 51b of the diaphragm SI forward mi backwarti with large ampiitude {refer to drawing 1}, 
edgefess stafcture becomes indispensabie. Nameiy, aithoogh the periphery edge of the frame 10 arsJ the diaphragm 11 
is connected by the edge 14 of the soft construction materia! which earned out thermoforming of cloth or the urethane 
foam, and pasted them together with the structure of the conventiooa! dynamic foitdspeaker vmt ZQ and perfect free 
Vibration is impossible, in this loudspeaker unit 60, there is no edge, and outside, the periphery edge of the diaphragm 51 
is opened wide thoroughly, and vibrates freely. 

[0O34]This point and the periphery edge of the diaphragm 51to a frame not according to edge ijut according to a 
certain sliding mechanism aiso as movable freely in the direction of a piston motion of order. There is fault that a 

whizzing sound called Hugh Hugh occurs in a sliding mechanism unescapable by vibration, and there is a meaning made 
into edgeless frameless structure like this invention opened thoroughly, 

[0035]Although it is an acoustic feature figure which compares the acoustic feature when not using partial vibration 
without forming the case (curve A) where drMLi}S..4.io!"f"'^ tHe above-mentioned oscillating Iwrder area 56, and partial 
vibration is used, and tiie oscillating border area 56 (curve B), The remarltable difference has appeared in the 
60-300- !Hz most important low-pitched sound region so that dearly from a figure. 

[0O36]iyext, when the diaphragm 51 of the above-mentioned round shape is ejqjiained in full detail, the construction 
material is lightweight and what is necessary is just a thing with the moderate internal loss of high rigidity (be strong to 
such an extent that you do not bend to the piston motion of order), For example, although fiat shape may be sufficient 
as the surface which stuck the skin 33 on the diaphragm 32 of the honeycomb structure described also by conventional 
technology, Cost becomes high arid there are edgeiess one and a tendency which becomes surely heavy to supporting 
as frameless only by the support member 42 (there Is no restriction in particular in construction material and ^pe, for 
example, a conventional corrugation damper and butterfly damper may be used.}. 

[0O37]So, in this invention, the structure which formed many fofds 57 radially almost at equal intervals from the center 
as shown in drawing 3 as the diaphragm 51, and the structure of the diaphragm 51 of an approximate circle form where 
100-300 fotds were provided practical are adopted. Ttie construclfon material is a resin system or a minerals system Of 
paper systems, such as the same itraft as usual, and Japanese paper, polypropylene, carbon, etc, etc., etc, and there is 
no restriction in particular, 

tO038]by maicing the diaphragm 51 into structure with the above-mentioned fold 57, rather than the case of being flat, it 
mil he markedly alike, rigidity wilt improve and the piston motion of order can be borne enough. 
[0039]As shown in (a) of draarfng 3, the circular diaphragm 51 with this fold 57, As many folds 57 of the width t are 
fabricated on rectangular diaphragm paper, and are bent on it (form which the section which foiiows a mountain, a valley, 
a mountain, and a valley in a parallel ridgeline folded up in senratioh shape) and it Is shown In (b) below, The center side 
C and the neighborhood which counters are round extended for an one -side side as the periphery side G, the 
both-ends neighborhoods m and n are pasted up. and there is an advantage that a center portion can be easily 
manufactured by low cost by making circuisriy so that it may become **** of the diameter dimensfon of the periphery 
of the voice coil bobbin 5. 

[0040]ln the diameter phi of the diaphragm 51, in the prototype in this embodiment, the width t of about 37 cm and a 
fold makes 116 pieces 10 mm and the number H of foids, and matn thickness is 10 mm of about t, As shown in the Side 
view of (b) of draasnij 2, it became thin gradually In the diameter dlredion, and the outermost periphery used the thing 
in the stats where there is no aimost [ shallow ] unevenness of the fold 57 (of course, the reistion of Nxt>=:phixpi is 
realized). But it is desirable to adopt the size which is generous from the meaning which improves the rigidity of a 
diaphragm, and the size some whose outermost periphery portions are also the grades in which unevenness of a fold 
remains, 

[0041]Alti-Mugh the structure «Khich connects both via the member (soft resin like iiquid rubber) of the osciliating border 
area 66 as a different body may be sufficient as the central side portion 51a and the exteroai peripheral side part Sib in 
the diaphragm 51, Probably consistency of lamination wilt be difficult and, as for a process top, it will be preferred to 
establish the soft oscillating border area 56 of a concentric circle in the inside of the one diaphragm 51 which has the 
above-mentioned fold like the after -mentioned in process, 

[0O42]Next, about said oscillating border area 56, the boundary which divides vibration for the diaphragm 51 on the 
inside and the outside is meant. Therefore, use the diaphragm 51 as the central side portion 51a and the external 
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peripheral side part 51b for 2 minutes, partiai vibratforj is made to occur, and it is considered as the fieSd where rigidity 
is low and which h rkh in pliabtttty like rubber tf it. puts in another way as comparett with the construction materia! of 
the dtapiirac|m 51, 

[00'}3]With the prototype of this embodiment, as shown in (a) of drawing 2, the structure drilled in ring shape focusing 
on which cm'ui'i ou\ the exterior of two or more breakthroughs 59 (slit shape) to a voice coi! bobbin to the 
circular diaphragm 51 was used for the structure of this oscillating border area SB, [ much ] Thus, by only forming the 
breakthrough 59, the rigidity by the Ibid 57 is reduced very stmpiy, the cerrtral side portion 51a and the ej^emat 
peripheral side part 51b serve as structure connected only in the ffat medfation portion between the adjacent 
breakthroughs 59, and only the jwrtion of this osciatiog border area 56 serves as a fieid which is rich in pliabity. 
t0044]lf many * above-ftjeotioned breakthroughs 59 are formed, the grade with the endurance of the oscillating 
border area 66 will fal. Then, the reinforcing member which h rich in pfiability was made to adhere to the osctffattng 
border area 56 irj the diaphragm 51 concerning this invention. This reinforcing member was elasticity synthetic resin 
msterisis, such as liquid rubber, it continijed throughotft oscillating border area of ring shape 56, plastered, and liquid 
rubber aias reinforced with this prototype so that the breakthrough 59 might be closed, it cannot be overemphasized 
that this reirjforcing member is effective in durability enhancement not or?fy osciiiating border area 56 structure where 
the above breakthroughs 59 were formed but in the case of other structures. 

(004 S] Next, since the voice coi! bobbin 5 in which the diaphragm 51 in this invention was attached is edgeless one arKi 
frameless structure which connecting sopps^rt is carried out only by the support member 42 to the piate 6 of the 
driver part 2 so that df^Tg.Xf'i^y show, Aitlwugh it is the diaphragm 51 light [ how ], compared with the conventional 
dynamic cone loudspeaker 20, the load to the support member 42 is iarge, and also in order to stabilize the amplitude at 
the time of the low-pitched sound reproduction on the characteristic, it is necessary to strengthen the bearing power 
of the support member 42. So, in this invention, support member structure was made into the structure jdsawsng 1 duai 
structure) piled up two or more sheets as shown in drmwngj,, and bearing power was heightened. This lamination 
support tiietnber structure piied up two or more sheets, is the structure which is not in the dynamic cons ioudspeaker 
20 which has the conveotionai edge, and is a structure pecuiiar to the thin piane loudspeaker 60 concerning this 
invention, 

[0046]Ssnce the adoption of this lamination support member structure can use the conventional dampers 12 {a 
corrugation damper, a butterfly damper, etc,} as the support member 42 as they are, the effect which was excellent in 
the improvement in reiiability of the ioudspeaker unit 60 of this inventfon by low cost is demonstrated. 
[0047]Atthough drawing 5 is an acoustic feature figure of the iast specification which carried out optima! design about 
the aiMve -mentioned prototype, it turns out that it has the outstanding acoustic feature [ flat / from a tens of Hz 
low-pitched sound region to the upper register of 20000 Hz ] (although a sharp valley is near 2 kHz, sirtce width is very 
narrow, it hardly becomes a problem). Since an ideal piston motion vibration is given on structure, and this does not 
have influence of the enclosure and has emitted the audio signal as a sound wave direct, it is a futt-range speaker with 
very high fidelity, and can be called performance applicabie to hi-fi enough. 

[0048]Finaliy, if the enclosure is explained, the usual weaker system is being fixed inside [ which stores a loudspeaker 
unit j the enclosure ^ox), but. The thiD piane loudspeaker 60 concerning this invention comprises onfy a foudspeaker 
unit as enclosure loess theoretically, as explained in full detail. 

[0049]Of course, in order to arrange in the state where opened the periphery edge of the diaphragm 51 of an 
approximate circle form wide, and it stood almost at rig!^ angles to hollow, it is necessary to form the locking toot to a 
support or a waii surface in the plate 6 which arranged the magnet of the driver part 2 in the central part by the side of 
the rear face of the diaphragm 51 but, and. These are accessories attached to a loudspeaker unit, and are not 
enclosure. 

[0050] In order to protect the exposed diaphragm 51, although it is desirable to attach a wrap network thru/or a frame 
(for example, the shape and the protective action of wrap net frames should be recollected for the surroundings of the 
shuttlecock of a fan), a front face or the circumference. This is not enclosure that affects an acoustic feature but mere 
accessories, 

[0051]if it is alike just to make sure and adds — the above — adjusting the split ratk) (radial proportion) and the weight 
54 of two piece housing in the circular diaphragm 51 size — it becomes possible to adjust the acoustic feature of a 
k>W"pitched sound regbn the optimal about the diaphragm of the various circular construction material of various sizes. 
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[0052]The mofd thin plane loudspeaker 60 concerning this irsventton, if an inner magnet form is adopted as a magnetic 
circuit of the drwer part. 2 highly efftciently [ full-rar>ge correspondence ] as mentioned above, thickness of the whoSe 
loudspeaker unit car? be used as an about 30-mm ultra thin type by the diaphragm 51 about 37 cm in diameter, !t is the 
mm dynamic ioudspeaker which had a possibifity that it might be conjointly applied to a various application with the 
features, such as simpiicity of the structure, iow cosf, ami fightweight and novef appearance, 
[0053] 

[Effect of the lnvemion]As explained above, the thin plane loudspeaker coocerrsng this invention has the foiiowing 
outstanding effect, 

[0054] (1) Solve the probfem of tiie opposite phase by enclosure ioess by carrying out partial vibration of the diaphragm 

of an approximate circle form, and excei in the acoustic feature of a fow-pitct!ed sound region. 

[0S)55](2) it is edgeiess and frsmefess and the thickness of a ioudspeaker unit is thin, and since it is iight, watt tapestry 

correspondence is possibie. 

[0056] (3) it can manufacture by low cost. 

[0057] (4} The dynamic loudspeaker corresponding to a large-sized full range can be provided, 
[0058] (S) it is durabie and the fideiity of a sound is high. 



[Transiatfon done,] 
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